Functional, chymotryptically split actin and its interaction with myosin subfragment 1.
We have prepared chymotryptically split actin that retains the characteristic properties of intact actin. Chymotryptic digestion of G-actin produces an intermediate 35-kilodalton (kDa) fragment and from this a final product of 33 kDa known as the C-terminal "core". These fragments remain attached to an N-terminal 10-kDa fragment. The 35-kDa-10-kDa complex is able to polymerize upon addition of KCl and MgCl2, like intact actin, whereas the 33-kDa-10-kDa complex is not. The 35-kDa-10-kDa complex is here termed "split actin". In the rigor state, split actin binds to myosin subfragment 1 (S-1) strongly, with the same stoichiometry as intact actin. In the rigor state, split actin forms a carbodiimide-induced cross-linked product with S-1; the cross-linking sites on the split actin and on S-1 were proved to be the N-terminal 10-kDa fragment of split actin and the 20-kDa domain of S-1. There was no cross-linking between the 50-kDa domain of S-1 and the 10 kDa of actin. Therefore, the structure of the split actin-S-1 complex differs somewhat from that of the complex with intact actin. The cross-linking of split actin to S-1 causes superactivation of S-1 ATPase to approximately the same extent as does cross-linking of intact actin, whereas non-cross-linked split actin activates S-1 ATPase to a lesser extent. The N-terminus of the 35-kDa fragment was found to be residue 45 (Val-45) by amino acid sequence analysis; so there is no residue missing in split actin.